ABSTRACT
INTRODUCTION
Nutrients are substance needed in order to carry out the basic function of the body. Nutrient can be classified into macronutrients and micronutrients. Macronutrients are nutrient that are needed in large quantities by the body and can be divided into three categories which are carbohydrate, protein and fat. Micronutrients are nutrients needed in small quantities in the body and can be divided into vitamins and minerals (Eleanor & Sharon 2008) . Sugar is a simple carbohydrate and can be categorized based on monomer unit (Kamal & Klein 2011) . Monosaccharides which have one sugar unit for example glucose, fructose and galactose or disaccharides which have two sugar units such as sucrose, lactose and maltose (Hess et al. 2012) .
Based on Malaysian Adult Nutrition Survey (MANS) 2014, energy intake of among Malaysian adults were lower than the recommended nutrient intake. The intake of major micronutrients such as calcium and iron were very low particularly among women. High sugar intake poses a serious public health threat to Malaysians. There is a major concern regarding health problem of sugar consumption especially in industrialized era where humans ingest more sugar than before (Clemens et al. 2016) . Excessive sugar intake associated with diabetes, dental caries problems and obesity (Amarra et al. 2016; Bray 2013; Malik et al. 2010) . Food composition data can be use as dietary guidelines to improve nutritional status of population and used as an important tool to provide data needed to estimate nutrient intake and other dietary components that are required by the body (Elmadfa & Meyer 2010) . The first food composition table was produced in 1818 in the form of scale nutrition by Percy and Vaquelin. The food composition table was then generated following the investigation of the food supply in prison (Somogyi 1974 (Malaysia Food Composition Database 2015) . Recognizing the importance of etiology and prevention of disease in Malaysia, the existing FCD need to be updated with new data of food and nutrients like sugar and fibre contents. Thus, this study was conducted to determine the content of macronutrients and sugar in thirty types of selected foods and beverages in addition to add and update the data in Malaysia 1997 FCD. This study is part of a larger population based study on older adults in Malaysia, i.e. LRGS TUA (Shahar et al. 2016 ).
MATERIALS AND METHODS

FOOD SAMPLING
In this study, the food samples were collected by stratified random sampling procedure. This approach was the most suitable method for generating food composition database (Greenfield & Southgate 2003) . The food samples were collected from three zones in Peninsular Malaysia which were North zone (Perak), Central zone (Selangor and Kuala Lumpur) and South zone (Johor). Thirty types of foods and beverages were selected based on the list from Ministry of Health (2014) which needs to be updated and added in 1997 FCD (Malaysia Food Composition Database 2015) . The samples of the analysis include ready to eat foods (n=10), processed food (n=8), beverages (n=4) and fruits (n=8). Ready to eat foods were purchased from selected restaurants or stores from each zone. Three different brands of processed food and beverages were purchased in Central zone (Kuala Lumpur). Fruits were purchased from three stalls for each type of fruit in Central zone (Kuala Lumpur) . The collected samples were confirmed to represent varieties of brands consumed and available nationwide.
SAMPLE PREPARATION
The foods and beverages samples were purchased, photographed, weighed and measurement were recorded. The samples were homogenized using a blender (Breville, USA) and stored in airtight container. The samples were then dried by using freeze drying method (Martin Christ, Germany). Each sample was labelled accordingly and stored at refrigerator (4ºC) until ready for analysis. Determination of total water content must be carried out prior to freeze drying of the samples.
PROXIMATE ANALYSIS
The method used was based on the Association of Official Analytical Chemist (AOAC 1997) method of analysis to determine total water content, crude protein content, crude fat content, total ash and total fibre. Energy was calculated based on Atwater general factor and reported in Kcal unit (Atwater & Bryant 1900) . Total water content was determined using a moisture analyzer (Sortorius, Germany). Crude protein content was analysed using Kjehdahl method. Crude fat content was determined using Soxhlet method. The carbohydrate content of the samples was calculated by differences [100 -(ash + moisture + protein + fat)] (Food and Agriculture Organization 1998). Total fibre of the samples was analysed using combination method of AOAC 985-29 and AACC 32-05. Determination of ash was carried out using dry ashing method. All proximate analyses were carried out using six replicates of sample.
SUGAR ANALYSIS
Total sugar content was determined by using high performance liquid chromatography (HPLC) with Refractive Index Detector (Waters, USA). Extraction of sugar from samples was carried out using solvent based method (acetonitrile: deionized water (50:50 v:v) described by Wills et al. (1980) . Sample separation were carried out using the amino-bonded column with a mobile phase consisting of acetonitrile:deionized water: triethylamine in ratio of 75:25:0.2. Sugar content was determined based on the standard solution in series concentration of 0.1, 0.2, 0.5, 0.8 and 1.0 ppm. Quality control samples (biscuits and cordial) were used and analysed simultaneously following standards calibration. This was carried out prior to samples analysis to ensure the reliability of the data. Samples were analysed in duplicates.
STATISTICAL ANALYSIS
The data obtained from the analysis were analysed using IBM SPSS Statistics for Windows, Version 23.0 (Armonk, NY: IBM Corp.) and Microsoft Excel 2013. The data were expressed by means ± standard deviation from six replicates samples. Comparison of means in the samples was performed by one way ANOVA.
RESULTS AND DISCUSSION
CRUDE PROTEIN CONTENT Table 1 shows the crude protein content in 30 types of foods and beverages. Peanut butter (12.04 ± 1.68 g/100 g) has the highest crude protein content of processed foods. Peanuts are good source of plant protein (Brufau et al. 2006) . Protein content of low-fat milk powder (21.98 ± 2.57 g/100 g) was the highest for drinks. Milk contained two types of protein which were whey and casein. Both proteins contained all the essential amino acids that are sufficient to support the various roles of proteins in the body (Bos 2000; Philips 2009 ). Crude protein content in fruits samples was lower as compared to other food samples. Study by Slavin and Lloyd (2012) reported that fruits contained low protein content. Longan (1.37 ± 0.19 g/100 g) recorded the highest value of protein in fruits samples. For ready to eat food, the sample contained highest crude protein was paratha bread with egg (7.84 ± 2.94 g/100 g). High protein content in paratha bread with egg may due to the fact that eggs are a good source of protein other than meat and poultry (NCCFN 2005) .
CRUDE FAT CONTENT
Peanut butter (44.75 ± 7.59 g/100 g) contained the highest crude fat content among processed foods as shown in Table  1 . The amount of fat in peanut butter was high especially the monounsaturated fat (Ros & Mataix 2006) . Full cream milk powder (22.37 ± 2.50 g/100 g) showed the highest content of crude fat for drinks. Crude fat content in fruits samples were lower as compared to other food samples which was less than 1 g/100 g. Fruits generally have high water content and low fat content (Slavin & Lloyd 2012) . Mangosteen contained the highest crude fat content (0.62 ± 0.19 g/100 g). Fried noodles have the highest crude fat (10.60 ± 2.47 g/100 g) content of ready to eat foods. Ready to eat foods that used frying methods contained higher fat content than the one that used boiling method. During frying, heat is transferred from the heated oil to food (Erdogdu & Dejmek 2010) . Heat and mass transfer occur simultaneously in which the water evaporated from food and oil transferred into the food (Krokida et al. 2000) . The transferred of oil into the food increase the fat content in the food.
TOTAL CARBOHYDRATES CONTENT
The highest amount of carbohydrates for processed food was palm sugar (97.48 ± 1.47 g/100 g) as shown in Table  1 . The highest amount of carbohydrates for drinks was premix coffee (3 in 1) powder (80.88 ± 4.40 g/100 g). The amount of carbohydrate for fruits were almost the same which were in the range of 10 to 20 g/100 g. This was because the major components in the fruit are sugar and fibre (Slavin & Lloyd 2012) . Rambutan (20.36 ± 0.82 g/100 g) had the highest amount of carbohydrates. Plain paratha bread (55.42 ± 4.31 g/100 g) had the highest value of carbohydrates for ready to eat food. Plain paratha bread and noodles use the same basic ingredient which is flour; however there was a difference in the amount of carbohydrates. Different types of wheat have different content of carbohydrates and it affects the carbohydrate content in the food (Berrios et al. 2010) . Moreover, the difference in ingredients used also affect the carbohydrate content in foods.
TOTAL CALORIES CONTENT
The highest number of calories for processed food was peanut butter (611 ± 38 kcal/100 g). The high fat content in peanut butter contributed 66% (403 kcal/100 g) of total calorie in peanut butter. Full cream milk contained the highest amount of calories for drinks (482 ± 14 kcal/100 g). The fat and carbohydrate contents were the main contributor of calories in full cream milk powder, each nutrient provided 41% (201 kcal/100 g) and 43% (205 kcal/100 g) of the total calories, respectively. Total calories for eight type of fruits was less than 100 kcal/100 g. This is due to the fact that fruits generally contain low calorie (Hornick & Weiss 2011) . Mangosteen (88 ± 2 kcal/100 g) and rambutan (88 ± 3 kcal/100 g) showed the same amount of calories which were the highest for fruit samples. The carbohydrate content was the major contributor to the total calories of mangosteen (80 kcal/100 g) and rambutan (82 kcal/100 g), which were more than 90% of total calories. Plain paratha bread (339 ± 11 kcal/100 g) contain the highest number of calories for ready to eat food. High carbohydrate content was the main contributor of calories in plain paratha bread which was 65% (222 kcal / 100g) of the total calories.
TOTAL SUGAR CONTENT Table 1 shows that palm sugar (86.7 ± 2.9 g/100 g) contained highest total sugar compared to other samples in processed foods. Palm sugar is produced by extracting the sap from the flower bud of a coconut tree and used as a sweetener in some dishes especially in local desserts in Southeast Asia (Ishak et al. 2013) . Sugar content stated on the packaging of the premix coffee (3 in 1) powder product also showed high amount of total sugar (53.5 g/100 g), which was parallel to this study. It is advised to take premix coffee (3 in 1) powder prudently due to the high sugar content that can cause adverse health effects such as obesity, type 2 diabetes and heart disease (Malik & Hu 2015; Malik et al. 2010) . Rambutan (17.9 ± 0.5 g/100 g) showed the highest total sugar compared to other fruits samples. Plain paratha bread (4.5 ± 3.6 g/100 g) contains the highest total sugar for ready to eat food. The ingredients used in making paratha bread are flour, water and salt, then mixed and kneaded to form dough before shaping by hand and cooked. High total sugar content in paratha bread may due to the added sugar when preparing the paratha bread. Table 2 shows total fibre content in ten types of food. Peanut butter (8.07 ± 0.98 g/100 g) showed the highest amount of dietary fibre, followed by wholemeal bread (6.07 ± 1.27 g/100 g), dhal gravy (3.93 ± 0.39 g/100 g) and white bread (3.64 ± 0.4 g/100 g). According to Liu (2002) , the fibre content in beans and legumes are high and the major source of soluble fibre. The content of fibre in dhal gravy was lower than peanut butter may due to the difference in water content. Dhal gravy consist of 82.86% of water compared to peanut butter that consist only 0.29% of water. Therefore, the high content of peanut in peanut butter than the content of legumes in dhal gravy contributes to high content of fibre in peanut butter. Koh-Banerjee et al. (2004) reported that the fibre content is high in whole meal food which due to the bran that was separated during processing. Cream cracker biscuits (3.14 ± 0:53 g/100 g) and green pear (3.21 ± 0.07 g/100 g) contained almost the same amount of dietary fibre. The amount of dietary fibre of mangosteen (2.36 ± 0.47 g/100 g), dragon fruit (2.01 ± 0.06 g/100 g), yellow pear (1.78 ± 0.05 g/100 g) and oranges (1.71 ± 0.16 g/100 g) were almost the same. Fruits are usually recommended as a source of dietary fibre because fruit is a good source of fibre (Hornick & Weiss 2011; Slavin & Lloyd 2012) .
reported. There is a need to embark on a larger scale study involving other zones in Malaysia and also in-depth study of the types of sugars and fatty acids. 
CONCLUSION
The study on the contents of macronutrients in 30 types of food showed that peanut butter contained highest total fat, calories and fibre contents. Low-fat milk powder had the highest protein content whilst palm sugar had the highest total carbohydrate and total sugar contents. The results of this study will add up and update to the data for the Malaysian Food Composition Database and can provide useful information in choosing healthy foods based on the nutrient contents of the food. This study has highlighted the macro nutritional values, inclusive of sugar and fiber of selected foods and beverages commonly available from three zones of Peninsular Malaysia using standard methods. However, this study only covers three zones and only total sugar was
